Transgenic Drosophila reveals a functional in vivo receptor for the Bacillus thuringiensis toxin Cry1Ac1.
The bacterium Bacillus thuringiensis synthesizes toxins (delta-endotoxins) that are highly specific for insects. Once ingested, the activated form of the toxin binds to a specific receptor(s) located on the midgut epithelial cells, inserts into the membrane causing the formation of leakage pores and eventual death of the susceptible insect larvae. Manduca sexta larvae are highly susceptible to Cry1Ac1, a toxin that is believed to bind M. sexta Aminopeptidase N, a glycoprotein located on the apical membrane. However, the binding data obtained to date only support the interaction of Cry1Ac1 with APN in vitro. To explore the in vivo role of APN, we have utilized the GAL4 enhancer trap technique to drive the expression of M. sexta APN in both midgut and mesodermal tissues of Cry1Ac1 insensitive Drosophila larvae. Transgenic Drosophila fed the toxin were now killed, demonstrating that APN can function as a receptor for Cry1Ac1 in vivo.